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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition 
for a liquid crystal aligning film which ensures good 
aligning function independently of rubbing conditions, a 
liquid crystal aligning film using the composition and 
giving an image of high image quality, liquid crystal 
holding substrates, a liquid crystal display and a 
horizontal electric field liquid crystal display. 
SOLUTION: The composition contains a polyimide having 
repeating units of formula (I) (where W is a tetravalent 
organic group and R is a divalent organic group) or its 
precursor. At least part of the repeating units have a 
specified divalent organic group as the symbol R. The 
liquid crystal aligning film is obtained by rubbing a 
polyimide film formed from the composition. Each of the 
liquid crystal holding substrates has the liquid crystal 
aligning film. Each of the liquid crystal display and the 
horizontal electric field liquid crystal display has the 
liquid crystal holding substrates. 
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N-XtT'I/- 2 - tf p U K>Rtf^;Hrn y;l/77# 
Ufco 8 5nfe#»J 7 5 FS?7-X B ©fiiflCtt 2 5 inP 
a's7$>o/c 0 
[0 0 3 9] Mi3 

salt, mwmm, mmRummrnxm-m^rd^ 

p-trA-y TVl/y^ XnfcN^^ f-/!/- 2 - tf d U F y 2 
4 9. 7 5g%hf\7L, cnicz, 3, 5, 6-fh7)< 

7/i/-i, 4-7i-uy-yr$yi6. 4ig (o. 

l-t/W ^mm^fcik. 3, 3' , 4, 4' -H - yy 
p ^ S/^-r b^A y Bluish 5 . 9 4 g ( 0 . 
0 3t-;W , ^-^v-i>'7^;«— 1 . 7 2 g 

(o. 0 7^) as-ei 6^BfflB?ufc«, 

fegiSl£#ff t/\ 1 5 fifi%©4?U 7 5 Fggyxx^ff- 
fco li«EiUfeSlf (2 57) fc*^T3 0 0 OinPa- 

Co o 4 o] mztitctfvr = K»7x;*icBfe#© 1 
aa%<o y -r 5 y 7 p tr;u h u x b^y y v y^in 

t7c7>^ 4fi*%60^U75 K»7— XtaS«fcdt 
N-y7;i/- 2 -tfp u F>SU79 1 ;L'-(rDy;l/^-|| 
IR L/co f# B ft7c# 0 7 5 C ©ttfitt 2 5 nP 

a's7£o/7, 
CO 0 4 1] 3«4 

n-bA77l/77X3}<:N-^f;l/-2 -tfPU F7 8 

5. I3g*ftl*, cntC2, 4, 

1, 3-7i-l/^75>15. 02g (0. 1-6 

0 2 g (o. mux- 1 6mmmnLtc 

fS, «ifiilfi*fft\ 1 5MS%©^U75 F®v"xx 
3rf#7c 0 firffittESSBSSH- (2 5 7) fc*^T2 8 0 0 
mPa*s7&o/Co 

co o 4 2] mznrcXVTs. btmy-yicmmfto i 

MM% (D y - 7 5 y 7p tf ;U h U X F4=- 2/^ Vfcife&n 
\^tc<D%, 4«*%©4?U75 F^TXX 
N - ^;l/- 2 - tf p o f yRt>'7^;l/-b p y ;l/77# 
IRL/co #bn^fiJ75 K»7-XD©ttfitt2 3mP 

CO 0 4 3] ffc«&/S0!l 

nt^77;i/77X3fc, n-^^;u- 2-tfpy by 

1 7 3. 5 8 g«-M, Cftfc4, 4' -*J7*S*?y 
x x;l/x— r;U2 0. 0 2 g (0. 1 ■€:;!/) ^fiftri'-tt 

fcm, tfp* o -y bSP^Ktis i . o 2 g (o . i -e 
;i/) ^jh*, SET? i 6i^lffl!lfisi/fc«, tefiHSfcfr 

SUffiJSIf (2 5°C) fc45^T3 5 0 0mPa's7feo/co 
CO 0 4 4] |#P>n/c*°U7 5 K»«7xXK:«flB#<0 1 
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nm%<D y - 7 5 y 7p tf ;i/ hj x h 4*5/3/5 y^rifin 
N-y^;i/- 2-tfp u Fy&tfy^;nzpy;i/y^ 

MLfco f#e»n/cJKU75 K»7-XE©S6SI43 0 mP 
a*s7$o/c 0 

co o 4 5] mmmi2 

meat, mwmm, 'mmmsmmmxm^mxtcA'D 
n^^y;i/75X3fcN-y.^;i/-2-tfP0 Fys 

0 9. 3 2g*iP*, cniC2, 2' -Id'X (4- (4 
10 -7§/7i7+i / ) 7ir;l/) ^^7/^d7dA 

>4 9. 0 4 g (o. iw) *iSI»**fea, 3, 
3' , 4, 4' -tf7x-;l/r h^*;u#>flt^t** 

14. 7 1g (0. 0 5^1/) , f^^fUJ/exhiJ 
y U 7- hST^Ktl 14. 7 1 g (0 . 05 €;!/) £ 

51i%0*'J7> F®?7xX*#^o KtS»E3DRm 
If (2 5 7) (cfe^T2 8 0 0mPa-s7&o7c 0 
CO 0 4 6] ffiSftfctfy T5 K»7xXleflfK#© 1 

y - 7 5 y 7p tf ;i/ f u x b^-vx/'y y%mn 

20 Lfc<D*>. 4«»%©^U75 F^7xX£&&£ 5 Jc 
N— yf-;i/— 2 — tfPU F x y^;V-t p y ;l/7?-#IR 
L/Co t#Bn/c^U75 Kl7-XFOfifil4 2 3iPa' 

CO 0 4 7] H3SM1 

1 fi5hft7-XA* I TO«K*^J«*nT 
i/ ^ 7?5 xa^fc x tf yMflr^r L r , * -v h 7 1/- h ± 
7- 8 o °c 2 #ihk ^— y y 7 2 o o °c 3 o ^^/jniiMa 

S1JS0. 1 /im©^'J^5 Fli^lf /co 7ti - y 
»£oTlM= F©E[nI73fnI^ 1 8 
30 £5lcmM%&&-£tmX, ffi'9%M±Ltc 0 ft$57tf 
77?Sfi(±. T.UchidaB Liquid Crystal ,5,p. 1127-11 
37(1989) fc?g€r L tcVc IISfc»^ *W£ 1/ fto 
CO 0 4 8] 

csscn 

5 Ifyymm : L (m) = N 1 (l + 2«rn)/v) 
(fcfcU N : 7lfy» (@) , 1 : 7(f^P- 
7l/6Df¥?A*.» (mm) , r : 5tf y?u— ;1<D¥& (■ 
m) , n : vtf yyn—)]/(DW&k Cs"' ) , v : 7f 
-i>T#ij7fifi (mm/s) 7fe§) 
40 CO 0 4 9] <^@{iN= 10, 1=0. 4 mm, r = 2 2 
mm, n = 7s\ v = 6 mm/s, 7 tfy 7«li : S/UffcX 

Cft)l7eyWYA-i8-R (b-ay) 

L, L = 6 5 mm7y tf y y*MS^ff o fc 0 

Co 050] 7td~yy^n/cii-°u7 5 Fjjitctififijn, b 
tf n^ttffii6 b n*tf o /to "b;i/4=+ «y yfintuKA^ 1 

lt2 5fimi:U ^Ux7uy7uyy I/- hX-Y;l/ 

2042 (y;pyasss«) ^KS#r*ffi7-aAL 

fco ffllE^SJS8 0°C«±OgJS7S?» 1 1 0 7 2 05t 
50 ^77^ y h p k°-y ^ jffiffl^ff t\ 7 U7;b h£ifP«B 
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y x # ji p — r— 5/ 3 y^tu «fc o r 7 uf-fr b n %mm 

LfctC?), 1. os-efeofc 0 

Co o 5 1 ] ^fc-g-^j i -c#e>nfc7-xA£r*sfig 

i[@ 1 5 /i m, 10/im, «SiS2 0 . 0 5/ira© 

^x«« (±mm icmmo. 1 /xm£&3£5Jcxt? 

y^fif 0 T> * >y F TV- b±X 8 0 °C 2 

7y? 2 o o °c 3 o ftmafflom* lx#v ^ s. m* 
ft x*fr-DWMmmfifot<D%ivnmz 1 smthxmw. 

5 [imtLfco 

[0 0 5 2] lOIWICMLC-2 0 4 2%MAL, 

mmmm.&Ltx$>% 1 1 o°c-?2 o^ngnyaa^ur 
i p stttm^m^m^ cm i p ss&i^i/fcwr 

3) *^Ufco ZO>VtZW>ffiltWLG 1 2 2 0 D (0 

imittbx, /-^vtu-xmrnmrco mum® 

'mzmtXSbitco £fcffi§jf$(t 2 5°C, Jlffl 1 
6. 5 ins. Sift#3 0Hz, SI6 V, :t7-tr -y h 0 V T? 
JFfffiL 9 9. 2 bito 
[0 0 5 3] SSSM«Ett7U y #*ft£i£fc:«fc DilJS 
L/c» IP S^-fe;l/fcgifi3. 0 V, mW&3 0 Hz© 

mmRV^y-t v hmm 1 . o v * 3 0 a-isrstim l , 

<5*E*8t!5£U COttfcJSBH&WlEEfcl/fco 2 5°C 

©ssa85«Ett 1 2 oive»ofco ^e.tcd(7) 1 p s 
IS) r-cjtegifi^&tf^ji^^s^tftsmET am 

y h^Xhit^sR&fe, nyf>9Xhitti3 5 0*^L 

/Co 

CO 0 5 4] HSSM2 

7-XA £m£0IJ 1 i: RIRti-KW 0 . 1 fi m<D# 0 -f 5 
im^Wco cn£N = 1 IU, 1=0. 4mm, r = 2 2 
mm, n = 5s"\ v = 24 mm/s, 7 \Zy>?fflB ■ WWit 
X(«)K7l£y7#Y A- 1 L=12 

inm-e^ t? y ytjm&ft itco y tr y ?z ntc # u 5 f 
w i tnw.oy^.wxry^'y u^ivms i p sku 

■bMffSbfe, IBr^ltt, 7U?7H^, *E«8fsk 
CO 0 5 5] H»ij3 

7-X A £SlS$J 1 £ [^ftlcggj? 0 . 1 ft mCJtf U 7 5 
FJS&tffco Cft*N=l@, 1=0. 4 mm. r=2 2 
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mm, n=12s\ v = 2mm/s, ^fcTy^Wt : 
I(«E)«5eyi^YA-18-RfcSgU L = 3 3 

2 mmT-^ e y ?mm%ft ofcc 7 e y 7? n/c * u 7 5 
msmmxEE. ^yh^xbmmm^t^xm 

1 fc^-r o 

CO 0 5 6] HWJ4 
10 7— XB ^H5ffiM 1 £ H&fcBtff 0 . 1 /i m<Dt° V ■< 5 
KK«§ft. Cifl*N=lft 1=0. 4 mm, r = 2 2 
mm, n = 7s"', v = 6 mm/s, 9 K > 7liH : ^JlKkX 
(«)SvtT77WYA- 1 8-Rfc»SU L = 6 5min 

Mffilfe, iB[p)tt, 7^;l/h^, *£E{«^, a 
SB^flflE, ny h^xhttcD|gm^S^i6rai fc^ 
■To 

20 CO 0 5 7] 3@K0!5 

7^XB^H«J1 tTOcHgO. l/im©*U-<5 
K««»feo Ctl^N = 1 0, 1=0. 4 mm, r = 2 2 
mm, n = 5s\ v = 24 mm/s, 7 tT y 7«li : ^/llffc 
I(i)S7e7^YA-18-Rii£U L=12 
mmT7 ey7^a^f ofco 7 tTy7^tlfc^ U 5 F 

m i i:ffio^ff-J?7y^^ i p s 

^MKMt*E, n y h^x htt©IS**S £46Tg 1 
30 ^-r o 

CO 0 5 8] HSfi$J6 

7 - X B ^^SiFiJ 1 ISHRtcSW 0 . 1 n m<D$V J 5 
FHI^tffco Ctl^rN = 10, 1=0. 4 mm, r = 2 2 
mm, n = 1 2 s , v = 2 mm/s, 7 tT y^BBt : 
X(«)ffl91fy7#YA- 1 8-R£i&£U L = 3 3 

2 mm-p7 y wm*ft ? fc 0 7 tr y 7? n/c y 5 
Kimcttiiijtu tt**n^tttt«>6na*»ofco f-o^i 

MM l fcraWoafeff^Ty^^^U^-b^/Rtf I P 

40 an, ^©E^HjE, 3>h9XhJt©JS**Si:»ra 
1 fc^-To 

CO 0 5 9] ^«?|J7 

7 - x c 1 1 mmicmm o . 1 ^ m©* y 7 5 

KIK*#fc 0 cn*N= 10, 1=0. 4mm, r = 2 2 
mm, n = 7 s"' , v = 6mm/s, 7E'y7«!f : g/llftX 
(«)l7^7^Y A- 1 L = 6 5mm 

^E'y^lKlT^fco 7l?y7^tlfc4-°y 7 5 F3I 

l i:laHi©*fr^7yf-/^7y;l/^;l/&a ; I P SJRS-b 
50 MffSL'/c„ 13(Rltt, 77^/1/ hft, TOSJf^, m 
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SSfflME* 3 y b =y X b ttVffiMtt S 1 46 Ifcg* 
•To 

CO 0 6 0] £%ft8 

y -xc ^sisem 1 1 mmimmo . i/im©*°^5 

FH^fifco Ctl*N = 1 a 1=0. 4 mm, r = 2 2 
mm, n = 5 s"' , v = 24 mm/s, 5 t:yi«| : gjllft: 
X(«)M^lfyyMYA- 1 L=12 

m i iiwiSl^fr-ery^^^nz^Sic; i p swm> 
co 0 6 1] mm 9 

7-xcttnwmi tmmicmmo. 1 jim^v^s 

KI§#ft, CMN= 1 @, 1=0. 4mm, r=22 
mm, n = 1 2 s , v = 2mm/s, vtf y?Mt : ^jllft 
X(tt)ffi^H'y^MY A- 1 8-R£a85gU L = 3 3 

2 mm 7?^ fcf y^mm^n o ft„ 9 If y ^ftfcxK U -f 5 

»ij i tmrn^m^ry^-^iyiv^iiyRx} i p s?& 

SW^HE, 3yh7Xhit£>fgJII£$£i6Tai 

1 ICTTsfo 

co o 6 2] mmmi o 

7— X D fc^Sfiffl 1 £ ^«{c/lJ¥ 0 . 1 /t V -T ^ 
FJR^fffCo Ctl#N = 1 HI, 1=0. 4 mm, r = 2 2 
mm, n = 7 s "' , v = 6mm/s, =y t£y^«ff : SJfKfcX 
(*)8^e>^WYA-l 8-RfcR£U L = 6 5mjn 

T-^tf y fmMi o /co v tr y ^3 nfc # u 5 km 30 

1 i:(wj:(ico^#-c ; 7y9 L /^U;l/-tr;l/&D : I PSrSg-t? 

@Bi!flE«E> n y b 5 X h tfc©JSS* $ 46 1 
-To 

CO 0 6 3] SSSffiMl 1 

"7-XD*as««lfcBiafcJIW0. 1 |ira©j|?U-f5 
FBI*$ feo £ ft*N = 1 0, 1=0. 4 min, r = 2 2 
mm, n = 5 s , v = 24 mm/s, 5 If y ^THIt : S/Kffc 
X(«)«^iry^YA-l L = 12 40 

mm^^^y^a^ffcfco ^evysnfetfy-f $ f 
M i fcraa©*ff"ery^^^wi/-t:;i/j&t; i p s?&n 

SSttJWtflE, 3yb7Xbit<D%g-%%:$:£tbrmil£ 
CO 0 6 4] 2 

7-X D&fslSW 1 ^(W|«fcMJ?0 . 1 p mO*W 5 
KJKfcfafco CMM=ia 1=0. 4 mm, r = 2 2 
mm, n = 1 2 s , v = 2 mm/s, 7 b: y ?lit : S7[|{fc 50 
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I(®l7fy^YA-18-RtItU L = 33 

zmr*9v:y vmnftft o fc c 5 tr y nfc # u 5 
Kaifcttiin, tt**n^tt»66nftA^feo ^-©^ 
smi tmm<D^vTyf-/^U)U-k)V&.xf i ? sm 

^Sfi^WE, 3y h7X f*£fc©<eS*$fci&TS 

1 ic^-r 0 

co 0 6 5] nam 1 

7 -.x e 1 1 mmmm 0 . 1 ^ m ©^u -r 5 

10 KH*fffc 0 cn*N=l@, 1 = 0. 4 mm, r = 2 2 
mm, n = 7 s " , v = 6 mm/s, 5 If y ?mm : g/l[ftX 
(*)«7 tfy^tf Y A - 1 8 - R fca8SU L = 6 5 mm 
T^ti'y WMrffofco 7^^tl«W5 FH 

tawn, tt^ti^±E46&n*^ofco w&nwm 

1 tmu^^vry^/^u^j^Rxs i p ssd-tr 

S?e^1IE, 3 y h ^ X h ttOlSH^ i; ^ 46TS Hctr 

to 

CO 0 6 6] i±«W2 

20 7 =. x e ^nsfi^j 1 1 mmicmm o . 1 ^ m©* u -r 5 

FJS^fffco cn%N = 1 HI, 1=0. 4 mm, r = 2 2 
mm, n = 5s\ v = 2 4 mm/s, 5 y^'SRII : WiKft 
X(«)S^lf y^Y A- 1 8 -R tK£U L = 1 2 
■f? If >^ffl9*ff ofco 5 (f y ?-£ti1t# «M 5 F 

sitttifijn, (i^nn(±tg465n^^ofco ^©fi^ss 

M 1 fc|3iaK)*ftT?T I P S ft£ 

^@tt^«E, 3 y I- htt:©ilSftJ&$ i: 46 He 
tk-To 

CO 0 6 7] it«e»J3 

7-xe zmmm 1 1 ^fc^j? o . 1 ^ u 5 

FJK^ifco CMN=1@, 1=0. 4mm, r = 2 2 
mm, n=l 2 s"' , v = 2 mm/s, v If y : ~£l\Ht 

nmm^^y ifUY h- is -Rtmzb, l = 3 3 

2 mmt"5 If y $^flS*fi -3 fc„ 9 tlfc^ U 5 

SM 1 tm^^Try^/^u^^uRrj i p 

1 fc^-r 0 

CO 0 6 8] ttW!4 

7-xF^ffiP i tmmimmo. 1 ^m<D^u^5 

K«l*# fc, CMN=1@, 1=0. 4 mm, r = 2 2 
mm, n = 7 s , v = 6 mm/s, ^ If y^ffiM ■ all UtX 
(«)fi7k"y^YA-l 8-R£g3£U L = 6 5mm 

if y ymm&n-D ^ tr y n^* u ^ 5 km 

1 tmm^fiFX'Ty^/^lyJl-t^Rlf I P S»fi-fe 
SS ^*£E, 3 y h v x h i:b©K** S^Tgifc^ 
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To 

CO 0 6 9] MW\5 

7-xf %mmm i 1 mmicmm o . i ^ u ^ 

KflKife, Cft*N=l|sK 1=0. 4mm, r = 2 2 
mm, n = 5 s "' , v = 2 4 mm/s, =7 KyWgm. : ^JHffc 
I(ft)l7lfyy#YA- 1 8-R£R£U L=12 
mm7?9 tT y ^MS^rtf o 7i 0 9 £ y 7*£ tlfc # 

ffl i £ra«©^ffT»7y^/^ WP-fe^&tf I P SflcA 
Co o 7 o] tfctfcpje 
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* 7~x f ^sim 1 1 mmmm o . 1 #< m<© jh u 5 

FH£rf#fc„ cn^rN = 10, 1=0. 4 mm, r = 2 2 
mm. n = 1 2 s" , v = 2mm/s, ?\Zy?fm ■ S/lKfc 
I(ft)l7ti'y^YA-18-RiigU L = 3 3 

2 mm-e^ id' y ywkwtft o fc. 5 £ y nfc # u -r 5 

KMfcttffiltu &ft4fro;fco WJeH 

WJ l fcP9BW)*ft7?ry^<9WHr;l/&tf I P S?K 

10 1 fc/S'To 
CO 0 7 1] 

can 
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!7^X 


7 

•£u \liUu/ 
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^yf7 
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^Mt^J 1 
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t±T -ff7 
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3 5 0 
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3 3 2 


ft m- 


1. 0 


9 9. 2 


12 0 
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6 5 


ft & 


O. 7 


9 7. 4 


2 0 0 


4 0 0 
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1 2 


ft » 


O. 7 


9 7. 4 


2 0 0 


4 0 0 
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3 3 2 


ft & 


O. 7 


9 7. 4 


2 0 0 


4 0 0 


^fe^l 7 


C 


6 5 


ft # 


O. 7 


9 8.5 


15 0 


4 2 0 




c 


1 2 


ft & 


0. 7 


9 8. 5 


15 0 


4 2 0 


^»J9 


c 


3 3 2 


ft 


0. 7 


9 8. 5 


15 0 


4 2 0 




D 


6 5 


ft & 


0. 4 


9 6. 7 


2 2 0 


5 5 0 




D 


1 2 


ft # 


0. 4 


9 6.7 


2 2 0 


5 5 0 




D 


3 3 2 


ft » 


0. 4 


9 6. 7 


2 2 0 


5 5 0 




E 


6 5 


ft £T 


2. 6 


7 8. 0 


6 6 0 


2 2 0 




E 


1 2 


ft ta- 


2. 0 


7 8. 0 


6 6 0 


2 6 0 




E 


3 3 2 


sk kT 


3. 4 


7 8. 0 


6 6 0 


2 0 0 




F 


6 5 


ft & 


9. 0 


6 8. 0 


7 8 0 


13 0 




F 


1 2 


ft & 


5. 0 


6 8. 0 


7 8 0 


18 0 


Jfc«0iJ6 


F 


3 3 2 


ft # 


2. 0 


6 8.0 


7 8 0 


1 3 0 



co o 7 2] immnm.¥nWHmm'mimt, m&om 

SSSS«flE, ffiny h^x hit**-* c t&ftfr&o 
CO 0 7 3] 
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SA54 SA55 SA56 SA62 SA72 
SB01 SB02 TA02 TA11 TA22 
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UA121 UA122 UA131 UA132 
UA151 UA261 UA622 UB011 
UB012 UB021 UB061 UB062 
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